Protonation of the reactive 1:1 intermediate produced in the reaction between phosphine derivatives and dialkyl acetylenedicarboxylates with 1-nitroso-2-naphthol or 2-nitroso-1-naphthol leads to a vinylphosphonium salt which undergoes intramolecular Wittig reaction to produce 1,4-oxazine derivatives without any catalyst in good yields.
Introduction
Synthesis of compounds containing nitrogen and oxygen in a ring is of growing importance by virtue of their presence in numerous biologically important compounds. [1] [2] [3] [4] Therefore, the development of the design and synthesis of new diverse polycyclic heterocycles with potential medicinal and biological activity from readily available starting materials in a cost and time effective manner has received significant attention in research on organic, combinatorial, and medicinal chemistry. [5] [6] [7] [8] [9] [10] [11] Oxazines and their derivatives are heterocyclic compounds containing one nitrogen and one oxygen. 12 Oxazine heterocycles have special interest because they constitute an important class of natural and non natural products and show useful biological activities. 13 The 1,4-oxazine scaffold is a structural subunit of many naturally occurring and synthetic bioactive compounds and have diverse biological activities such as antiulcer, 14 antihypertensive, 15 antifungal, 16 anticancer 17 and anti-thromobotic compound. 18 NMR spectroscopic data. The mass spectra of these compounds displayed molecular ion peaks at m/z 299, 327, and 383, respectively, which is consistent with the formation of a 1:1:1 adduct of phosphine derivatives, dialkyl acetylenedicarboxylate, and 1-nitroso-2-naphthol. The 1 H NMR spectrum of 5a exhibited two single sharp lines at δ 3.96 and 3.99 ppm, characteristic for the two methyl protons of the esters; the CH proton resonates at δ 6.23 ppm. The other aromatic protons resonate as four doublets and two triplets at the range δ 7.20-7.92 ppm. The 13 C NMR spectrum of 5a showed sixteen distinct resonances in agreement with the proposed structure (see Experimental section). The 1 H and 13 C NMR spectra of 5b-c are similar to that of 5a, except for the signals of the ester group. The structural assignments made on the basis of the NMR spectra of compound 5a were supported by its IR spectrum. The CH of aliphatic, carbonyl and C=N groups exhibited strong absorption bands at 2920, 1755, 1723 and 1646 cm -1 . Also, the reaction of triphenylphosphine or tri(m-tolyl)phosphine 1 and dialkyl acetylenedicarboxylates 2 in the presence of 2-nitroso-1-naphthol 4 led to 6 in good yields (Scheme 1). The results are given in Table 1 .
Structures of compounds 6a-c were assigned by IR, 1 H NMR, 13 C NMR and mass spectral data. The 1 H and 13 C NMR spectra of 6a-c are similar to that of 5a-c and partial assignments of these resonances are given in the Experimental. For example, the NMR spectrum of 6a exhibited 13 proton resonances and 16 carbon resonances in agreement with the proposed structure.
A plausible mechanism for the formation of compound 5 is illustrated in Scheme 2. On the basis of the well-established chemistry of trivalent phosphorus nucleophiles, [33] [34] [35] [36] [37] it is reasonable to assume that compound 7 results from the initial addition of triphenylphosphine or tri-mtolylphosphine 1 to the acetylene diester 2 and the subsequent protonation of the 1:1 adduct by the 1-nitroso-2-naphthol 3. Then, the positively charged ion intermediate 8 is attacked by the conjugate anion of 1-nitroso-2-naphthol 9 to form the ylide 10 and cyclization of this zwitterionic intermediate produces the oxaphosphorane 11, which undergoes an intramolecular Wittig reaction to produce triphenylphosphine oxide and the product 5 (Scheme 2). using TMS as internal standard. The chemicals used in this work purchased from Fluka (Buchs, Switzerland) and were used without further purification.
Synthesis of 1,4-oxazine derivatives (5, 6) . To a magnetically stirred solution of triphenylphosphine or tri(m-tolyl)phosphine (1 mmol) and 1-nitroso-2-naphthol or 2-nitroso-1-naphthol (1 mmol) in toluene (10 mL) was added dropwise a mixture of dialkyl acetylenedicarboxylate (1 mmol) in toluene (2 mL) at ambient temperature over 10 min. The reaction mixture was allowed to stir at room temperature for 1 h and then reflux for 3-5 h. After completion of the reaction (monitored by TLC), the solvent was removed under reduced pressure and the residual solid was purified by column chromatography (Merck silica gel 60, 230400 Mesh ASTM) using n-hexane/EtOAc 3:1 as eluent. The solvent was removed under reduced pressure and the product was obtained. 
